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PREFACE

In 1976, the IBPGR commissioned the Royal Tropical Institute (RTI) of the Netherlands
to produce a consultant's report on the genetic resources of vegetables with special ref-
erence to those grown in the tropics. The report (AGPE:IBPGR/77/23) was published in
1977. It included a summary of information available on genetic erosion and the priority
requirements for collection and conservation of germplasm.

When the IBPGR discussed the report, it concluded that more information was required;
thereafter an expert consultation was ccnvened 24-25 January 197Y hosted by the National
Vegetable Research Station (NVRS), Wellesbourne, UK. At this meeting Capsicum was pro-
posed as a crop rating high global priority, especially because of its economic importance
and the high degree of loss of natural variability. The IBPGR thereafter requested the
Centro Agrondmico Tropical de Investigacion y Ensenanza (CATIE), Turrialba, Costa Rica,
to formulate a global plan of action for Capsicum genetic resources.

Following preliminary studies undertaken at CATIE, an expert consultation on Cupstcun
genetic resources was held. The meeting was convened by the Unidad de Recursos Geneticos,
CATIE, Turrialba, Costa Rica, 13-15 August 1980, on behalf of the IBPGR. A list of par-
ticipants is appended to this report (Appendix I). The report of the meeting formed the
basis of this IBPGR publication with the addition of further information compiled by the
IBPGR Secretariat.

During the preparation of this report, the IBPGR Secretariat r:lied heavily on infor-
mation provided by the abov~ mentioned expert consultation and also of its members in
their personal cagacities. In addition, the IBPGR Secretariat wishes to acknowledge the
assistance of the organizers and participants of the European Association for Research
on Plant Breeding (EUCARPIA) Capsicum Working Group which met 14-16 October 1980 in
Wageningen, the Netherlands as well as the assistance of several Capstcum experts through-
out the world. :
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1. ECONOMIC AND NUIRITIONAL IMPORTANCE

Capsicun peppers, native to the New World tropics, are now widely cultivated for use
as spices or vegetables in the temperate zones as well as throughout the tropics. Chili
powder, red and cayenne peppers, Tabasco, paprika, sweet or bell peppers and pimentos are
all derived from the pod-like berry of various species of Capsicwn (see Fig. 1). The
pungency of peppers is due to capsaicin, the vanillyl amide of isodecylanic acid, con-
tained in the placenta. A single dominaut gene controls the presence of pungency. There
are various degrees of pungency: apparently there are modifiers of the major gene and
the environment has also been claimed to influence it (Heiser, 1970).

Hot pepper is one of the most important commercially grown vegetables in the tropics,
and is probably the most important, after the tomato. It is exported to temperate
countcies in a dried form for use as a spice in flavouring sauces and canned products.
However, the largest part is produced for home consumption. Sweet or bell pepper is more
popular in temperate regions, but it is also grown in some tropical and subtropical areas
such as Senegal, Kenya and North Africa during the winter months for export to Western
Europe (Grubben, 1977). Some recent production figures are shown in Table 1.

The nutritional content of peppers is relatively high (see Table 2) and peppurs are
good sources of vitamins, particularly vitamin C, and in the dried pungent types, vitamin
A. The intake of hot peppers per meal is generally low (1-4 g per capita), while bell
peppers are usually consumed in much larger quantities, up to 20 g per meal, and therefore
constitute a potentially important source for nutritional improvement. In addition to
their use as food or condiment, peppers still have some use in medicine and some are
valued as ornamentals (Grubben, 1977; Heiser, 1976).

Capsicun extmiwn for sale, Tarija, Bolivia (photo by W.H. Eshbaugh)

Figure 1.




Teble 1. World Capsicun production (fresh)
Average area harvested and fresh production per year
1969-1971 1979-1981
Area Production Area Production
(1000 ha) (1000 MT) (1000 ha) (1000 MT)
World total 685 5,027 957 7,055
Developed countries 104 1,474 128 2,011
Developing countries 403 1,955 610 2,892
Centrally planned countries 178 1,598 219 2,152
Source: FAO Production Yearbook 1981 (Vol. 35)
Table 2. Average nutritive value of sweet and hot
peppecs, per 100 grams edible product
Sweet pepper Hot pepper
Waste (Z) 13 13
Dry matter (gram) 8.0 34.6
Energy (Kcal) 26 116
Protein (gram) 1.3 6.3
Fibre (gram) 1.4 15.0
Calcium (milligram) 12 86
Iron (milligram) 0.9 3.6
Carotene (milligram) 1.8 6.6
Thiamine (milligram) 0.07 0.37
Riboflavin (milligram) 0.08 0.51
Niacin (milligram) 0.8 2.5
Vitamin C (milligram) 103 96
Average nutritive value (ANV) 6.61 27.92
ANV per 100 per gram dry matter 82.6 80.7

Source: Grubben (1977), IBPGR




2. TAXONOMY

International communication on the collection and evaluation of Capsicum has been
hampered by the lack of a stable taxonomy and a generally agreed nomenclature for the
domesticated species. The same scientific name has often been used by different workers
to refer to very different taxa. The IBPGR/CATIE meeting agreed that five different
species of domesticated chili peppers should be recognized: C. baccatun and C. pubescens
are easily identified, but C. annuwn, C. chinense and C. frutescens are rather similar
and can be distinguished only by a combination of flower and fruit characters. Diagnostic
descriptions of the five domesticated species and keys for field identification were
compiled at the meeting and are contained in Appendix II. It was recommended that these
descriptions and taxonomic keys be distributed to Capsfcwnm workers throughout the world,
to promote uniform usage of the specific names.

The five domesticated Capsicwn species all have close wild relatives with which they
cross readily, producing viable and fertile hybrids. These wild relatives have not yet
been fully evaluated, but they apparently contain useful sources of resistance to viral,
bacterial and fungal diseases. The wild relatives should therefore be collected and
conserved.

There are, in addition, about 20 other wild species of Capsicwn which are less closely
related to the domesticated peppers but of which at least some will cross with the domesti-
cated species. Other wild taxa are known from herbarium specimens and from material
collected recently in South America; more undescribed species probably exist. Many of
the known wild species have very restricted distributions and some may contain genes for
adaptation to unusual environmental conditions as weil as disease resistance. For complete
evaluation of the genepool of Capsicum, it is necessary that all of the wild species be
available in collections so that their potential for plant breeding can be established.

A current list of all Capsicwn species, mainly based on the work of Hunziker, is
provided in Table 3 (after Pickersgill, 1983). At the request of the IBPGR Secretariat

Drs. W.H. Eshbaugh, A.T. Hunziker and B. Pickersgill are developing a taxonomic key for
all known species of Capsicuwm, which will be published at a later date.

Table 3. Species currently included in the genus Capsicwn and their distribution

Wild species never utilized by man Distribution

C. buforum A.T. lunz. Brazil (southern)

C. campylopodium Sendt. Brazil (southern)

C. etliatum (H.B.K.) 0.K. Colombia, Ecuador, Guatemala, Honduras,

Mexico, Peru (northern), Venezuela

C. cornutum (Hiern) A.T. Hunz. Brazil (southern)

C. dimorphum (Miers) 0.K. Colombia

C. dusenii Bitter Brazil (southeast)

C. flexuosun Sendt. Argentina, Brazil (southern), Paraguay
C. geminifolium (Dammer) A.T. Hunz, Colombia, Ecuador

C. hookerianum (Miers) O0.K. Ecuador

C. lanceolatun (Greenm.) Guatemala, Honduras, Mexico

Morton & Standley



Table 3 (Continued)

Wild species never utilized by man

Distribution

C. mirabile Mart. ex Sendt,
C. parvifoliun Sendt.

C. schottianwn Sendt.

C. scolnikianum A.T. Hunz.

C. villoswn Sendt.

Brazil (southern)
Brazil (northeast), Colombia, Venezuela

Argentina (Misiones), Brazil (southern),
Paraguay (southeast)

Peru

Brazil (southern)

Species utilized by man

(a)

Purple-flowered species

C. cardenasii Heiser & Smith
C. eximiwm A.T. Hunz.

wild:
domesticated:

C. pubescens R. & P.

C. 'tovari' nom. nud.

(b) White-flowered species

C. annuwn L. wild:
domesticated:

¢ baccatun L. wild:
domesticated:

C. chacoense A.T. Hunz.

wild:
domesticated:

C. chinense Jacq.

C. coceineuwn (Rusby) A.T. Hunz.

wild:
domesticated;

C. frutesceng L.

C. galapagoense A.T. Hunz.

C. praetermigswun Heiser & Smith

Bolivia

Argentina (Salta, Tucuman), Bolivia
Not known in wild

From Bolivia to Colombia, Costa Rica,

Guatemala, Honduras, Mexico

Peru

From Colombia to southern USA
Throughout Latin America

Argentina, Bolivia, Brazil, Paraguay,
Peru

Argentina, Bolivia, Brazil, Colombia
(southern), Ecuador, Paraguay, Peru

Argentina, Bolivia, Paraguay

Brazil (Amazonia), Ecuador, Peru

From Bolivia (southern) to Brazil
(southern), Belize, Costa Rica, Mexico,
Nicaragua, West Indies

Bolivia, Peru

Throughout Latin America

Colombia, Costa Rica, Guatemala, Mexico,
Puerto Rico, Venezuela

Galapagos Islands

Brazil (southern)

Source: Pickersgill (1983)




3, DISTRIBUTION, ORIGIN AND DIVERSITY

Capsicum is a New World genus. All five of the domesticated species and their wild
relatives were confined to the Americas in pre-Columbian times (See Fig. 2). Early
Spanish and Portuguese explorers, in their search for pepper, found the Capsicum peppers
more pungent than those from the Caucasus (i.e. black pepper - Piper nigrum) and quickly
introduced the species into Europe and Asia. Unlike related crops such as tomato and
potato they found almost immediate acceptance, evidenced by the fact that there were
already three races of Capoicwn being cultivated in India by 1542 (Heiser, 1976;
Purseglove, 1968).

Capsicun annuum is probably the most variable and extensively cultivated species in
the genus. Its domestication first occurred in Central America: most likely in Mexico
where archeological remains from about 7000 B.C. indicate that peppers were used by man
even before the advent of agriculture (Pickersgill, 1969b). The Capsicuwm cultivars
introduced into the Old World by the second voyage of Columbus in 1494 were probably
C. annuum.

The centre of diversity for the cultivated forms of this species, £. annuwn var.
annuwn includes Mexico and Central America; secondary centres exist in Southern and Cen-
tral Europe, Africa, Asia and parts of Latin America. The area of distribution for the
spontaneous forms of the species, C. annuum var. glabriusculun, extends from the southern
USA through Mexico and Central America into northwest South America.

The centre of origin for C. baccatum is probably in Bolivia (Heiser, 1976). Archeo-
logical remains from Peru date the cultivation of C. baccatum var. pendulun by man as
early as 2500 B.C. (Pickersgill 1969a). The wild and spontaneous forms (C. baccatwn var.
baccatum) have a narrow distribution from central Peru, through Bolivia, to northern
Argentina and southern Brazil; its major centres of concentration are Bolivia and
southern Brazil. The cultivated form of the species (C. baccatum var. pendulum) 1s
grown throughout northwestern South America, including Colombia, Ecuador, Peru and
Bolivia, and in southwestern Brazil (Eshbaugh, 1970). It has been introduced into Costa
Rica, Hawaii, India and the southern USA.

The centre of ¢ :igin of Capsicwn frutescens is also in South America; its archeo-
logical remains in Peru date from 1200 B.C. (Pickersgill, 1969a). Apparently the only
domesticated form of this species is the Tabasco pepper which is cultivated in the
southern USA. In South America its wild and weedy forms are harvested for the market
and home use. C. frutesceng is distributed throughout lowland South America from
southern Brazil to Central America and in the West Indies. It is also grown in Africa
and in Southeast Asia (van Epenhuijsen, 1974; Heiser, 1976; Zeven and Zhukovsky, 1975).

Capsicum chinense is probably the most important pepper cultivated east of the Andes
in South America. It is closely related to C. frutescens and its distribution in South
America is similar to that species. Its area of greatest diversity is in the Amazon
basin (Pickersgill, 1969b; Zeven and Zhukovsky, 1975). Some types of C. chinense grown
in Africa are reportedly the most pungent of all peppers (Heiser, 1976).

Capsicun pubescens is notably a hiphland species that is relatively cold tolerant,
but it also occurs at lower altitudes with C. annuwn, C. baccatum and C. chinense
(Eshbaugh, 1979; Pickersgill, 1971). It probably originated in Bolivia (Eshbaugh, 1980b)
and is grown today in the Andes from Bolivia to Colombia. It is also cultivated in high-
land Mexico and Central America, but its introduction there may be post-Columbian
(Heiser, 1969).

C. pubescens is only known in cultivatiom, but it is apparently closely related to
C. cardenasii and C. eximiwn. These two species are gathered in the wild in Bolivia
and are either used directly or sold in the market. Their area of maximum concentration
and diversity is in Bolivia (Eshbaugh, 1980b and 1982), though their ecological
affinities are different from those of C. pubescens. C. cardenasii normally occurs in
warm dry areas.
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Figure 2. Distribution of the five domesticated Capsicum species
in pre-Columbian times (prepared by Pickersgill, 1983)




4. GENETIC DMPROVEMENT

Much breeding work has been carried out on sweet peppers, mostly in the USA, but also
in Brazil, Bulgaria, Czechoslovakia, Franrce, Hungary, India, Italy, Japan, the Netherlands
and the USSR. Important criteria for selection are high yield, resistance to virus
disease (tobacco and cucumber mosaic), good fruit shape with a sweet, non-pungent taste,
few seeds, and early production with a first harvest approximately 60 days after trans-
planting. Cultivars such as Allbig give good fruit setting in hot weather. Some cultivars
of Hungarian paprika, with an elongated conical shape, have been selected for a high
paprika-aroma content, thin skins facilitating drying, and for the production of a bright
red powder on dehydration. More advanced techniques, such as the application of haploidy,
tetraploidy, cytoplasmic male sterility and heterosis breeding are already being used by
plant breeders. For mechanized cultivation, types with a compact habit, determinate
growth and simultaneous ripening are required (Grubben, 1977).

The breeding of hot peppers is at a much less advanced state. In the USA cultivars
such as Anaheim and Chili Cayenne (both C. annuum) and types of Tabasco (C. frutesceng)
are widespread. The cultivars of . annuwn have been selected for early.yield, such as
120 days after transplanting to fruit harvest compared with 150 days for normal cultivars,
a high capsaicin content, smooth shape for canning and thin-walled fruits for drying.
Several horticultural stations in tropical countries such as Ethiopia, Ghana, India,
Ivory Coast, Korea, Mexico, Nigeria and the Philippines have programmes directed towards
the improvement of the local hot pepper cultivars, mostly by simple cultivar testing but
also by hybridization. The improvement of discase resistance in the locally preferred
types and of types suitable for export as dried hot peppers would appear to be the most
important objectives (Grubben, 1977).

Donors for resistance to bacterial wilt (Pseudomonas), bacterial spot (Xanthomonas
vesicatoria), virus diseases (tobacco ztch, tobacco mosaic, tomato etch, cucumber mosaic)
and Cercospora have been identified (Grubben, 1977; Sowell, 1981). The hot pepper
cultivar College No. Y Chili has been found to possess resistance to Fusariwm. Local West
African (thick-walled) hot peppers are not frequently attacked by fruit flies. There
also exists an obvious resistance to Selerotiwum (cv. World Beater) and Phytophthora
capsici. Variation in susceptibility to nematodes and Aphis has also been noted in sev-
eral cultivars (Grubben, 1977).

Until recently plant breeders concentrated on pepper improvement by hybridization
and/or selection solely with C. annuum. Since the 1960s other species of Capsicum have
become increasingly available. These have not yet been completely evaluated, but they
seem likely to contain many useful characters, particularly disease resistance. Phythoph-
thora resistance has been found in C. baccatwm and C. frutescens, resistance to Verticil-
1iwn wilt in C. chinense and C. frutescens, resistance to bacterial leaf spot in C.
chacoense, resistance to cucumber mosaic virus and potato virus Y in C. baccatwr. In
addition, drought resistance has been reported in (. cardenasii {(Pickersgill, 1980).

Interspecific hybridization in Capsicwa has been studied, particularly at the Uni-
versity of Reading, UK (Pickersgill, 1967, 1971 and 1980). Pickersgill presented a paper
on this extensive work at the 1980 meeting of the EUCARPIA Capsicum Working Group. The
presentation covered an investigation of eleven species and concluded that: "None of the
species of Capsicwn included in our crossing programme has proved to be completely iso-
lated from all the other species. It has even proved possible to cross white- and
purple-flowered species,which have been considered distinct major groups on phytochemical
criteria. It thus seems likely that genes from any one species could ultimately be
transferred to any other, by the use of appropriate bridging species where necessary.
This should give impetus to the screening and evaluation of species other than C. annuum
for useful characters. It also reinforces the importance of collecting and conserving
material of all species of Capsicum in genebanks for possible use by Capsticun breeders
in the future."

A crossability polygon is provided in Figure 3. Because of genetic variation within
species for interspecific compatibility and the application of advanced techniques for
hybridization, it is likely that even more interspecific compatibility will be demon-
strated as work in this area continues.
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S. MAJOR COLLECTIONS

The importance of collecting and preserving Capsicum germplasm is already well
recognized as evidenced by the number of large collections existing (see also Fig. 4).
A summary ot data relating to twenty-five major collections is presented in Appendix ITI.
Further dJetailed information, including storage conditions, availability for exchange,
the extent of phenotypic and agronomic evaluation of the collections and the methods of
documentation is provided in the IBPGR Directory of Germplasm Collections. 4. Vegetables

(Toll and van Sloten, 1982).

variation in rruit characters in a Capsicwn baccatum

Figure 4.

collection (photo by Barbara Pickersgill)

6. COLLECTING ACTIVITIES

The IBPGR/CATIE meeting discussed the taxonomic and geographic coverage of the
existing collections of Capsicum (Appendix I1I) and agreed that these collections d
adequately cover the variability present in the domesticated species of Capsicum. The
wild species are even more poorly represented, and several are not contained in any of

the existing collections.

o not
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6.1 Priorities for collecting

The IBPGR/CATIE meeting discussed which areas need to be explored and collected,
paying particular attention to Latin America, since this is where the crop is native and
where wild species still cccur. Collecting needs were reviewed un a country-by-country
basis, though certain geographic areas (e.g. Amazonia) cut across political boundarirs
and should, if possible, be explored on a multinational basis. Full details of the
recomrendations, as endorsed by the IDPGR, are presented in Table 4. The IBPGR through
its joint programme with FAO will follow-up at the country level to ascertain the agree-
ment of and the inputs possible from national programmes in the regions mentioned in
Table 4,

Table 4. Collecting priorities

PRIORITY 1 Latin America

Mexico: The states surrounding the Gulf of Mexico are of spec1al interest for C.
annuwn, The state of Chiapas is important because it contains unique C. frutaacena
types as well as undetermined Capgicum spec1es. The Unidad de Recursos Geneticos,
Instituto Nacional de Investigaciones Agricolas (INIA) is prepared to carry out
several collection trips to these and other areas. 1/

Central America and Panama: The Guatemalan highlands (especially the Jalapa
region), and some parts of Costa Rica are of importance, mainly for C. annuwn and
C. frutescens. The Unidad de Recursos Geneticos at CATIE, Costa Rica might logi-
cally operate this programme. 2/

Ecuador: More collections are needed from the coast, particularly in tke north
around Esmeraldas and in the south around Machala. The entire Oriente needs to be
explored, in conjuaction with other explorations in Amazonia. 3/

Peru: Most of the material currently available comes from the coastal valleys of
the western slopes of the Andes. The eastern slopes, particularly in the depart~
ments of Ayacucho, Huancavelica. Junin, Pasco, Huanuco and San Martin, contain
several poorly understood wild species and should also be explored for local
cultivated types. The inter-Andean valleys, especially those of the Apurimac and
Maranon, require thorough explorat1on. Peruvian Amazonia should be explored in
conjunction with activities in Brazil, Colombia and Ecuador. The meeting rec-
ommended that the Universidad Nacional Agraria La Molina be involved in any col-
lecting activities in Peru. 4/

1/ Based on the preliminary report of the IBPGR/CATIE meeting, the IBPGR funded col-
lecting missions of Capgicum carried out by INIA, Mexico in the areas mentioned
during 1980-1982. A summary is appended to this report (Appendix IV).

2/ The IBPGR is supporting a four—year multicrop collecting project (1982-1985),
including Capaicum, carried out by the Universidad de San Carlos in cooperation
with the Instituto de Ciencia y Tecnologia Agricola (ICTA) in Guatemala.

3/ The IBPGR is supporting a multicrop collecting project, including Capatcum,

- covering 10 provinces in Ecuador and the department of Narino in southern
Colombia during 1982/1983. The project is being carried out by the Instituto
Nacional de Investigaciones Agropecuarias (INIAP) in cooperation with the
Faculdad de Ciencias Agricolas of the Universidad Central.

4/ The IBPGR agreed to fund collecting missions for Lycopersicon and Capstcum in
Peru, 1982-1983, organized by the Universidad Nacional Agraria La Molina.
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PRIORITY 1 Latin America /Continued)

Bolivia: The Beni and Pando regions have .evi. been adequately collected. Capsicum
ccatum, C. cardenasii (see Fig. 5), C. chacoense, C. eximiwn and C. pubescens
should be collected throughout their range in Bolivia. 1/

Brazil: Amazonia appears to be a major centre of diversity for C. chinense and

should be thoroughly explored, idzally in (~njunction with collecting missions in

the @mazonian regions of Bolivia, Colombia, Ecuador, the Guyanas, Peru and Venezuela,
Chpazcum baccatum should be collected from southern Brazil and neighbouring Parezjuay.
A very 1@portant area which urgently needs to be explored for several wild Capsicum
species is southern Brazil. The Centro Nacional de Recursos Genéticos (CENARGEN)
should be requested to undertake the necessary exploration trips.

Argen?ina: Exploration is needed in the northern part of the country (provinces
of JgJuy, Salta, Tucuman, Catamarca, La Rioja, Santiago del Estero, Formosa, Chaco,
Corrientes, Misiones).

The meeting lacked i:formation on previous collecting activities in Colombia,zl
the Guyanas, Paraguay and Venezuela, but it seems likely that comprehensive col~
lections should be made in these countries also, and that the Santa Marta region
of Colombia in particular deserves attention.

PRICRITY 2 Central and South Asia and the Meditervanean—/

Central and South Asia: Some collecting has been carried out with IB?GR support
€.z, in Pakistan and Bhutan, The National Bureau of Plant Genetic Resources
(NBPGR), New Delhi, India has also collected Capsicum germplasm during explorations
in different areas of the country. Further collecting is required in the humid
tropical tracts of the western and eastern ghats, from the northeastern region and

the sub-Himalayan zone.

Mediterranean: Special emphasis should be given to collecting in Turkey

PRIORITY 3  Southeast Asia, China and Africa=

3/

Southeast Asia: High priority has been assigned to Capsicum collecting in this
region by the IBPGR Regional Committee for Sourlieast Asia, especially in Indonesia

and Thailand. 4/

Information on Capsicum collections in China and Africa is scarce or non-existent.
1t seems however likely that interesting types of Capsicum (mainly C. annuwn) are
being grown and these should be collected.

The Centre for Phytoecogenetic Research of Pairumani is being supported by the
IBPGR to carry out multicrop collecting missions during a three-year period
starting in 1982. These missions will cover most of Bolivia and Capsicum will

also be collected.

The IBPCR is supporting a multicrop collecting project, including Capasicum, in
the departments o. Ceuca, Valle, Quiclio, Risaralda, Caldas, Tolima and Antioquia,
carried out by the Instituto Colombiano Agropecuario (ICA) during 1981/1982.

Countries and regions mentioned under priorities 2 and 3 should be explored mainly
for Capsicum annuwm.

The IBPGR is supporting a two-year project (1983/1984) to collect and evaluate
Capsicum germplasm in Thailand, carried out by the Ramkhamhaeng University.
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6.2 Sampling

Information to be recorded in the field is included in the section of passport
descriptors in the descriptor list (see Appendix V). Four different field situations,
requiring different sampling techniques are recognized:

i) commercial fields;
ii) markets;
iii) cultivuted and weedy plants growing around
dwellings; and
iv) wild species in undisturbed natural habitats.

In commercial fields, 50-100 plants should be sampled using vandom sampling
techniques. Pupulations of wild species and backyard plants are i{ten very small, so
size and frequency of samples will be determined by availability cf material.

The extent of cross-pollination in Capsicum in different parts of Latin America
is still unknown. This information is important for understanding variability within
and betwee- populations and hence formulating an appropriate sampling strategy. For the
present, to assist in obtaining data on cross-pollination, it is recommended that seeds
from individual plants be packed separately and records taken of any segregation observed
when the accession is grown out.

Seeds should be collected from fully-ripe fruits only. Dry fruits from markets
generally contain viable seeds. Fresh fruits should be dried in the air or sun (not in
an oven), or should have their seed. removed (gloves or other potective measures are
recommended). Seeds remain viable for some years, so no special arrangements for
shipment from the field to the base collections are necessary.

Figure 5. Collecting Capsicwn cardenagii in La Paz,

Bolivia, 1971 (photo by W.H. Eshbaugh)
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7. CONSERVATION

The increasir ¢ commercial importance of Capsicum, both as a spice and a vegetable
crop, and its culcivation on a larger scale in both tropical and temperate regions, has
resulted in breeding programmes being established in many different countries, though
sometimes on a racher narrow genetic base. Breeders need access to a geographically and
taxonomically wide range of accessions, with adequate documeatation on their o igin and
botanical and agronomic characteristics. These needs can be met by up-gradin, existing
national collections in short- and medium-term storage facilities. In addition, to con-
serve genetic resources that are expensive to collect and/or 1. danger of disappearing,
base collections in long-term storage are required. As an additional safeguard, these
base collections should be held at more than one centre.

7.1 Seed storage and viability testing

Under normal laboratory conditions, Capsicwn seeds remain viable for about 5-8
years, though there is considerable variation between and even within species. Optimum
seed moisture content for storage iz about 4-67. Long-term storage at temperaturca of
~10°C to -20°C should retain adequate levels of viability for 40-150 years. Seeds to
be deposited in long-term storage should not be treated with any chemicals (pesticides,
fungicides, etc.).

Until more is known about the storage behaviour of Capsicum seeds, viability tests
on stored samples should be carried out at regular intervals and stocks rejuvenated when-
ever viability declines significantly (see Ellis et al., 1980). Seed dormancy, which is
known in certain wild Capsicum species, may be overcome by germinating the seed on a
substrate moistened with 0.2 M KNOq, under white light (750 to 1250 lux) and in alter-
nating temperatures (20/30°C or 15/30°C).

7.2  Rejuvenation and multiplication

Existing collections are rejuventated in different ways. In Europe, accessions are
usually rejuvenated in insect-free glasshouses, but from very limited numbers of stock
plants (often only 1-3) so that considerable variability may be lost at each rejuvenation
cycle. In the Americas rejuvination takes place in field plots, usually with break rows of
tomato or some other species, but levels of insect-mediated cross pollination may still
be unacceptably high, though there is less risk of irrevocably losing diversity. INIA
(Mexico) uses a combination of hand-selfing (followed by bagging) and open pollination
to maintain stocks in its collections, but this is practicable only when ample reliable
field labour is available. Photoperiodic rejuirements in some accessions may necessitate
rejuvenation under controlled environment conditions or at different localities.

7.3 National collections

Much valuable material is held in national collections as indicated in section 5
and Appendix III. If breeders have not made full use of the existing national collections
this is mainly due to lack of information since seed is available for exchange. Existing
national collections should be encouraged to expand their holdings, particularly from
their local regions, and to distribute information about the accessions they hold. The
EUCARPIA triennial conferences on Capaicum which are now attended also by breeders from
outside Europe, might be one forum.

7.4 Global collections

In addition to the working collections maintained at the various national centres,
there is a need for a long-term base collection, containing material from the complete
geographic range (native and introduced) of Capsicum. Duplicate base collections should
be held at one or more additional centres.

On the basis of the recommendations of the Capsicum Working Group, the IBPGR has
designated the following centres to maintain base collections of Capsicum genetic re-
sources:
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i) Centro Agronomico Tropical de Inveitigacion y Ensenanza (CATIE), Turrialba,
Costa Rica

CATIE has agreed to hold a global base collection of Capsicum germplasm as
part of the IBPGR global network;

ii) Institute for Horticultural Plant Breeding (IVT), Wageningen, Netherlands

The IVT has agreed to hold a alobal collection as part of the IBPGR g’~bal
network; and

iii) The National Bureau of Plant Genetic Resources (NBPGR), New Delhi, India

The NBPGR will be invited by the IBPGR to hold a base collection of Asian
material as soon as long-term storage facilities are functional.

8. DOCUMENTATION

8.1 Descriptor list

A provisional list of descriptors was prepared by Ir. J. Engels, Unidad de Recursos
Geneticos, CATIE (prescntly working in Ethiopia, see Appendix I). This list was discussed
during the expert cons:ltation at CATIE and during Lhe meeting of the EUCARPIA Capsicum
Working Group. The final agreed descriptor list in standard IBPGR format, provided in
Appendix V, should be used in describing accessions in global and/or national collections.

8.2 Bibliography

The IBPGR/CATIE meeting agrecd that the draft bibliography on genetic resources of
Capaicunm (Huertas, 1980) was a valuable tool. Members of the group have reviewed it for
errors and omissions. The problem of keeping the bibliography up-to-date was discussed
and it was suggested that centres holding base collections of Capsicum might also be
responsible for maintaining the bibliography, using available services such as CAIN,
BIOSIS or CAB.
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APPENDIX I
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P.0. Box 30726

Addis Ababa

Ethiopia

Dr. W. Hardy Eshbaugh
Department of Botany
Miami University

Oxford, Ohio 45056
United States of America

Dr. Heiner Goldbach

Plant Physiology

Technical University of Munich
8050 Freising-Weihenstephan
Federal Republic c¢f Germany

Prof. Charles B. Heiser, Jr.
Department of Biology
Indiana University
Bloomington, Indiana 47401
United States of America

Dr. Miguel Holle

IBPGR Regional Officer for Latin America

c/o Centro Internacional de Agricultura
Tropical (CIAT)

Apartado Aereo 6713

Cali

Colombia

+/o Centro Agronomico Tropical de Investigacion

Dr. Armando T. Hunziker
Instituto Botanico
Universidad de Cordoba
c.C. 509
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Argentina

Dr. José A. Laborde Cancino
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Centro de Investigaciones Agricolas de
El Bajio (CIAB)

Instituto Nacional de Investigaciones
Agricolas (INIA)

A.P, 112

Celaya, Guanajuato

Mexico

Dr. W.R. Langford (retired)

United States Department of Agriculture
Rt. 1, Canta Lire Rd.

Dozier, Alabama 36028

United States of America

Dr. Barbara Pickersgill
Department of Agricultural Botany
University of Reading
Whiteknights

Reading RG6 2AS

United Kingdom
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APPENDIX II

DIAGNOSTIC DESCRIPTIONS OF THE FIVE DOMESTICATED SPECIES
AND KEYS FOR FIELD IDENTIFICATION

A. DIAGNOSTIC DESCRIPTIONS OF THE FIVE DOMESTICATED SPECIES*

Domesticated C. annuwm (C. annuum var. annuum)

Flowers solitary at each node (occasionally fasciculate). Pedicels usually
declining at anthesis. Corolla milky white (occasionally purple), withiout diffuse spots
at base of lobes; corolla lobes usually straight. Calyx of mature fruit without annular
constriction at junction with pedicel (though sometimes irregularly wrinkled); veins
often prolonged into short teeth. Fruit flesh usually firm (soft in certain cultivars).
Seeds stray-coloured. Chromosome number 2n = 24, with two pairs of acrocentric chromo-
somes e.g. Hungarian Wax, commercial bell peppers.

Domesticated C. frutescens

Flowers solitary at each node (occasionaly fasciculate). Pedicels erect at
anthesis but flowers nodding. Corolla greenish-white, without diffuse spots at base of
lobes, corolla lobes often slighly revolute. Calyx of mature fruit without annular
constriction at junction with pedicel, though often irregularly wringled; veins usually
not prolonged into teeth. Fruit flesh often soft. Seeds straw-coloured. Chromosome
number 2n = 24, with one pair of acrocentric chromosomes e.g. Tabasco pepper.

Domesticated C. chinense

Flowers 2 or more at each node (occasionally solitary). Pedicels erect or
declining at anthesis. Corolla greenish-white (occasionally milky white or purple),
without diffuse spots at base of lobes; corolla lobes usually straight. Calyx of mature
fruit usually with annular constriction at junction with pedicel, veins not prolonged
into teeth. Fruit flesh firm. Seeds straw-coloured. Chromosome number 2n = 24, with
one pair of acrocentric chromosomes e.g. Habancro (Mexico); pimento de cheiro (Brazil).

Domesticated C. baccatum (C. baccatwn var. pendulim)

Flowers solitary at each node. Pedicels erect or declining at anthesis. Corolla
white or greenish-white, with diffuse yellow spots at base of corolla lobes on either
side of mid-vein; corolla lobes usually slightly revolute. Calyx of mature fruit with-
out annular constriction at junction with pedicel (though sometimes irregularly wrinkled),
veins prolonged into prominent teeth. Fruit flesh firm. Seeds straw-coloured. Chromo-
some number 2n = 24, with one pair of acrocentric chromosomes e.g. Escabeche (Peru).

Domesticated C. pubescens

Flowers solitary at each node. Pedicels erect at anthesis but flowers nodding.
Corolla purple (occasionally with white margins to lobes and/or white tube), without
diffuse spots at base of lobes (though a drop of yellow nectar may accumulate in this
position and simulate a corolla spot); corolla lobes usually straight. Calyx of mature
fruit without annular constriction at junction with pedicel, veins prolonged into teeth.
Fruit flesh firm. Seeds dark in colour. Chromosome number 2n = 24, with one pair of
acrocentric chromosome e.g. Rocoto (Andes).

* Wild relatives of the domesticated peppers may not conform precisely to these
descriptions.
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KEY TO DOMESTICATED SPECIES OF CAPSICUM

1.

1.

Seeds dark, corolla purple

R RN R R N I N I I AR R )

Seeds straw-coloured, corolla white or greenish white ....sees
(rarely purple)

2.

2.

Corolla with diffuse yellow spots at bases of lobes ......

Corolla without diffuse yellow spots at bases of lobes ...

3.

3.

Corolla purple

4,

4.

Corolla white or greenish-white

5.

5.

Flowers solitary

Flowers 2-more at each node
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Calyx of mature fruit with annular constriction at

junction with pedicel

Calyx of mature fruit without annular constriction

at junction with pedicel

6.

Flowers solitary

7.

7.

Flowers 2-more at each node

et recsvsees st st s st

Corolla milky white,lobes usually straight,
pedicels often declining at anthesis .....

Corolla greenish white, lobes usually
slightly revolute, pedicels erect at

anthesis

Corolla milky white

Corolla greenish white

9.

9.

Pedicels erect at anthesis, corolla
lobes usually slightly revolute ......

Pedicels declining at anthesis,

corolla lobes strai